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Summary of Test Results for AMSU-A Phase Locked Oscillator Testing 
Serial Numbers F09 and F10 


Paragraph 

Description 

Requirements 

F09 

F10 

3.2. 1.1 

Input Voltage and 
Current 

600 mA max, +15V 
100 mA max, -15V 

522 mA for 
+ 15V, 64 mA 
for -15 V 

533 mA for 
+ 15V, 70 mA 
for -15 V 

3.2. 1.2 

Operating Temperature 

+ 1°C to 44 °C 

-24°C to 
+60°C 

0°C to 57°C 

3.2. 1.3 

Start-up 

All loads, +60°C and - 
30°C; in vacuum 

Verified at 
+60 and - 
30°C, ambient 

Verified at 
+60 and - 
30°C, ambient 

3 . 2 . 1.4 & 

3.2. 1.5 

Frequency Stability from 
57.290344 GHz 

±200 kHz 

+0kHz, 
-33 kHz 

+ 16 kHz, 
-0 kHz 

3.2. 1.6 

RF Output Power 

17 to 20 dBm 

18.1 dBm 

17.9 dBm 

3.2. 1.7 

Output Power Stability 

<1.5 dB 

1.4 dB 

1.5 dB 

3.2. 1.8 

Load VSWR 

2.01:1 or less 

Verified 

Verified 

3.2. 1.9 

AM Noise 

<-130 dBc/Hz @ 1 MHz 

-145 dBc/Hz 
@ 1MHz 

-140 dBc/Hz 
@ IMhz 

3.2.1.10 

FM Noise 

<-100 dBc/Hz @ 1 MHz 

-104 dBc/Hz 
@ 1 MHz 

-105 dBc/Hz 
@ 1 MHz 

3.2.1.11 

Spurious and Sub- 
Harmonic Signals 

<-90 dBc 

< -90 dBc 

< -90 dBc 

3.2.1.12 

Harmonics 

<-30 dBc 

-40 dBc 

-70 dBc 

3.2.1.14 

Warm-up Time 

< 30 minutes 

Verified 

Verified 

3.2.1.15 

Grounding and 
Shielding 


By Design 

By Design 

3.2.1.16 

Input Voltage Protection 


By Design 

By Design 

3.2.1.17 

Reverse Polarity 
Protection 


By Design 

By Design 

Environmental 

Testing 





Microphonics 


AE-26633 

TCXO Test 

TCXO Test 

Radiation 

Hardness 


AE-26633 

By Analysis 

By Analysis 

EMI/RFI 


AE-26633 

Not Required 

Not Required 

Vibration 


AE-26633 

Acceptance 

Level 

Acceptance 

Level 

Thermal 

Vacuum 


AE-26633 

Verified at 
Ambient 
Pressure Only 

Verified at 
Ambient 
Pressure Only 

Weight 


2.0 lbs 

2.0 lbs 

2.0 lbs 
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1.0 SUMMARY 

Two Flight Model AMSU-A Phase Locked Oscillators (P/N 1348360-1, S/N F09 
and F10) have been tested per AES Test Procedure AE-26758 Rev. C, which includes full 
functional testing, vibration testing, thermal testing, and AM/FM Noise testing. Both 
assemblies satisfactorily passed all performance requirements of the AE-26633 Product 
Specification. 

During the manufacture of PLO F09, the DRO CCA lid was rotated 180 degrees, 
which rendered the unit unable to lock. After removing the 10 fastening screws and 
installing the lid in the correct orientation, the unit functioned to all specifications. 

During the vibration of PLO F10, the dielectric puck of the DRO was dislodged from its 
bonded attachment to the CCA. The PLO and DRO were opened, the puck was re- 
attached, and the unit was restored to full operation. The MAI was enhanced to increase 
the reliability of the bonding. 

2.0 REQUIREMENTS 

The acceptance test procedure AE-26758C consists of tests designed to show compliance 
of the Phase Locked Oscillator with all requirements stated in the PLO Product 
Specification AE-26633. The tests reported herein demonstrate the acceptability of the 
AMSU-A PLO assemblies S/N’s F09 and F10, and therefore compatibility with the 
AMSU-A Receiver Assembly. 

3.0 RESULTS 

The results of the required tests are presented in the following section as test data. As 
indicated on the test data sheets, all measured data passed all requirements associated 
with the product specification. 

4.0 TEST DATA 

A summary of the test data is provided at the start of each of the acceptance test sections. 
Furthermore, the raw data is reproduced as recorded, and is included in each section. The 
following table provides a concise summary of each unit’s performance ability. 
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The remainder of this report contains the raw data taken during the tests of the 
two flight PLOs. The data is arranged by the following segmentation: 


Section 1A: 
IB: 

Initial Functional Testing - F09 
Initial Functional Testing - F10 

Section 2A: 
2B: 

Acceptance Level Vibration - F09 
Acceptance Level Vibration - F10 

Section 3A: 
3B: 

Frequency and Power Hysteresis - F09 
Frequency and Power Hysteresis - F10 

Section 4A: 
4B: 

EMI/RE02 Testing - F09 (not required) 
EMI/RE02 Testing - F10 (not required) 

Section 5A: 
5B: 

Final Functional Testing - F09 
Final Functional Testing - F10 

Section 6A: 
6B: 

AM/FM Noise Levels - F09 
AM/FM Noise Levels - F10 
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The remainder of this report contains the raw data taken during 
two flight PLOs. The data is arranged by the following segmentation: 


Section 1A: 

IB: 

Initial Functional Testing - F09 
Initial Functional Testing - F10 

Section 2A: 
2B: 

Acceptance Level Vibration - F09 
Acceptance Level Vibration -F10 

Section 3A: 
3B: 

Frequency and Power Hysteresis - F09 
Frequency and Power Hysteresis -F10 

Section 4A: 
4B: 

EM3/RE02 Testing - F09 (not required) 
EMI/RE02 Testing - F10 (not required) 

Section 5A: 
5B: 

Final Functional Testing - F09 
Final Functional Testing - F10 

Section 6A: 
6B: 

AM/FM Noise Levels - F09 
AM/FM Noise Levels - F10 


the tests of the 



Section 1A: Initial Functional Testing - F09 


This section contains the results of a full functional test over temperature taken before 
PLO F09 endured thermal cycling. All tests passed. 
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TEST DATA SHEET 6A (Sheet 1 of 4) 
Fun ctional Testing (Paragraph 4.2.1) 

~ Pre-Environmental CPT 


Test Setup Verified:. 


Signature 


Paragraph 4.2. 1.3, Functional Testing^ 


Expected 


Measured 


Pass/Fail 



Potential Difference from ± 15 V RTN to: 







PLO Base Plate 

Spectrum Analyzer 


Frequency Counter Chassis 


Power Meter Chassis 


Evacuate vacuum chamber 
and record pressure 


Thermal couple readings 


DROL/A 


PLOL/A 


Is PLO locked? 


PLO Frequency 


PLO Power 


Input Voltage and Current 
VM1 Voltage ~ 


VM2 Voltage 


IM1 Current 


EM2 Current 


DRO L/A Voltage 


PLO L/A Voltage 


RF Output Power and 
Frequency 


Baseplate Temp. (TCI) 


Frequency vs. Voltage 
± 15 V Supplies 


< 1.0 Vac 

< 1.0 Vac 


< 1.0 Vac 


< 1.0 Vac 


<10 torr 


TCI =22 ±2 °C 


0 to IV — 


Yes 



PRO IVA = 7&J21 V 


PLO L/A = fjSJz v 


Yes ^ 



57.290344 ± .0002 GHz Freq. = ,57. 45 t£f_GHz 


7.77 dBm 


17 to 20 dBm 


+ 15 ± 0.1 V 


-15 ±0.1 V 


600 mA max. 


VM 1 = +1 S*tO _ v 
VM9 - V~ 



17 to 20 dBm 

57.290344 ± .0002 GHz Freq. = . ? 7-1-4 B-> vtl6 ? — GHz 


TCI =22 ±2°C 


+15.2 ± 0.05 V 
-15.2 ± 0.05 V 
57.290344 ± .0002 GHz 
17 to 20 dBm 


+ Voltage = iS-'L^ V 
-Voltage = _V 

Prpq = $2 2.^03 hT 

P = il £2 dBm 


tesi 

9*&> 


►Record data only if performing test under vacuum 
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TEST DATA SHEET 6A (Sheet 2 of 4) 
Functional Testing (Paragraph 4.2.1) 


Pre-Environmental CPT 


Paragraph 4.2. 1.3 (Cont): 


Frequency vs. Voltage 
± 15 V Supplies 



Expected 


+14.8 ± 0.05 V 


-14.8 ± 0.05 V 


57.290344 ± .0002 GHz 


17 to 20 dBm 


Measured 


+Vn1fflae = / V 


-Voltage = Tr jy 


Pass/Fail 


VctM 





Spurious and Sub 


Power level of 1 14.58 GHz 
signal 


Load VSWR and Frequency Pulling 


2:1 mismatch over Ik 


2:1 mismatch over \k 


-200 to -90 dBc 


1 8 Operating Temperature 
@ 1°C baseplate 




Input Voltage and Current 


VM1 Voltage 


VM2 Voltage 


IM1 Current 


IM2 Current 


DRO L/A Voltage 


PLO L/A Voltage (S 


RF Output Power , 


Frequency 


Frequency vs. Voltage 
± 15 V Supplies 



17 to 20 dBm 


57.290344 ± .0002 GHz 


+ 15.2 ± 0.05 V 


-15.2 ± 0.05 V 


57.290344 ± .0002 GHz 


+Voltage = » ZLZ. y 


-Voltage =— V 


Frequency vs. Voltage 
± 15 V Supplies 



57.290344 i .0002 GHz 


17 to 20 dBm 


Power = ^mdBm 
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TEST DATA SHEET 6A (Sheet 3 of 4) 
Functional Te sting (Paragraph 4.2.1) 

Pre-Environmental CPT 


Paragraph 4.2. 1.3 (Cont): 

I Step I Test 


19 Spurious and Sub 
(Cont) Power level of 1 14.58 GHz 

signal ^ 

Load VSWR and Frequency P ulling 
2:1 mismatch over IX 


2:1 mismatch over IX 


Expected 


-200 to -90 dBc 


<-10 dBm 


Measured ’ 




Worst Case Freq = . 


Worst Case Power = 
. dB 


TCI = 


TC2= 3 £' 


3. 


TC3 = 


0- IV 


0— TV- Lf. 3- Hn I/I PLO L/A 


VM2 Voltage 


IM1 Current 



IM2 Current 


DRO L/A Voltage 


PLO UA Voltage 


RF Output Power and 


Frequency 


Frequency vs. Voltage 
± 15 V Supplies 


17 to 20 dBm 


57.290344 ± .0002 GHz I Freq. = S'?, Z9e5l^U<<}Hz 


+15.2 ± 0.05 V 


-15.2 ± 0.05 V 


57.290344 ± .0002 GHz 


+ Voltage = I V 


-Voltage = V 


Freq. = ?7. Ifj £ 2ll { ±21 GHz 


Frequency vs. Voltage 
± 15 V Supplies 



17 to 20 dBm 


+14.8 ± 0.05 V 


-14.8 ± 0.05 V 


57.290344 ± .0002 GHz 


17 to 20 dBm 


+Voltage = JJE1 v 



A-14 
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Paragraph 4. 2. 1.3 (Cont): 

Step Test 

22 Spurious and Sub 
(Com) Power level of 1 14.58 GHz 
signal 

Load VSWR and Frequency 
2:1 mismatch over IX 

2:1 mismatch over IX 


TEST DATA SHEET 6A (Sheet 4 of 4) 
Functional Testing (Paragraph 4.2.1) 


Pre-Environmental CPT 
Expected 


-200 to -90 dBc 


<-10 dBm 


Measured 


AE-26758* 
11 June 199 


Pass/Fail 


N/A 


N/A 

N/A 

Worst Case Power = 
dB 

N/A 


Shop Order No.: _ 

Operation: — 

Unit Serial No.: F&tf 

Date: /O 


Test Engineer: . 
Quality Control 
Govt. Rep.: ^ 











Section IB: Initial Fun ctional Testing - FjQ 

This section contains the results of a full functional test over temperature taken before 
PLO F10 endured thermal cycling. All tests passed. 
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Test Setup Verified: 



TEST DATA SHEET 6 A (Sheet 1 of 4) 
Functional Testing (Paragraph 4.2.1) 


^ Pre-Environmental CPT 


Paragraph 4. 2. 1.3, Functional Testing: 


Expected 


Measured 





Potential Difference from ± 1 5 V RTN to: 


PLO Base Plate 


Spectrum Analyzer 


Frequency Counter Chassis 


Power Meter Chassis 


Evacuate vacuum chamber 
and record pressure 


Thermal couple readings 


DRO U A 


< 1.0 Vac 


< 1.0 Vac 


< 1.0 Vac 


< 1.0 Vac 


<10*' torr 










PLO L/A 


Is PLO locked? 


PLO Frequency 


PLO Power 


Input Voltage and Current 


VM1 Voltage 


VM2 Voltage 


IM1 Current 


IM2 Current 


DRO L/A Voltage 


PLO L/A Voltage 


RF Output Power and 
Frequency 


Baseplate Temp. (TCI) 


Frequency vs. Voltage 
± 15 V Supplies 



cm 


57.290344 ± .0002 GHz 


TCI =22 ±2°C 


+ 15.2 ± 0.05 V 


-15.2 ± 0.05 V 


57.290344 ± .0002 GHz 


17 to 20 dBm 


+Voltage = ^ V 


-Voltage = ~ A • 2- V 


Freq. = T7, 2<ro3¥/.?*i GHz 


e -*« dBm 


♦Record data only if performing test under vacuum 


A- 12 
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Parazraph 4.2. 1.3 (Cont): 


Test 


14 Frequency vs. Voltage 


± 15 V Supplies 




Spurious and Sub 


Power level of 1 14.58 GHz 
signal 


Load VSWR and Frequency Pulling 


2:1 mismatch over \X 


2:1 mismatch over IX 


1 8 Operating Temperature 
@ 1 °C baseplate 


TEST DATA SHEET 6 A (Sheet 2 of 4) 
Functional Testing (Paragraph 4.2.1) 


Pre-Environmental CPT 


Expected 


+14.8 ± 0.05 V 


-14.8 ± 0.05 V 


57.290344 ± .0002 GHz 


17 to 20 dBm 


-200 to -90 dBc 


<-10 dBm 


Measured 


Pass/Fail 








N/A 


N/A 

N/A 

Worst Case Power = 

• T ck B dB Peak 

N/A 

TCI = 1 ±2°C 

TC1= ,,c 

U2S 


( J\ 

<\& 

II 

<N 

N/A 


TC3 = I'O 

N/A 





Input Voltage and Current 


VM1 Voltage 

+ 15 ± 0.1 V 

VM2 Voltage 

-15 ±0.1 V 

EMI Current 

600 mA max. 

IM2 Current 

100 mA max. 


DRO L/A Voltage ^ 


PLO L/A Voltage I -' 


RF Output Power 


Frequency 


Frequency vs. Voltage 


57.290344 ± .0002 GHz 



Freq. = Z4c 33 */ ZJrti Hz 


± 15 V Supplies 

+15.2 ± 0.05 V 


-15.2 ±0.05 V 

57.290344 ± .0002 GHz 

17 to 20 dBm 

Frequency vs. Voltage 

± 15 V Supplies 

+ 14.8 ± 0.05 V 


-14.8 ±0.05 V 

57.290344 ± .0002 GHz 

17 to 20 dBm 



-Voltage = -/ ^ V 


Freq. = $7 - GHz 



Power - 17* 3 S dBm 


A- 13 
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TEST DATA SHEET 6A (Sheet 3 of 4) 
F unctional Testing (Paragraph 4.2,1) 
Pre-Environmental CPT 


Paragraph 4.2. 1.3 (Cont): 

I Step 1 Test 1 


19 Spurious and Sub 
(Cont) Power level of 1 14.58 GHz 
signal 

Load VSWR and Frequency Pulling 
2:1 mismatch over IX 


2:1 mismatch over IX 


Expected 


-200 to -90 dBc 


<-10 dBm 


Measured 



Operating Temperature 
@ +44°C Baseplate 


Input Voltage and Current 
VM1 Voltage 


VM2 Voltage 


EMI Current 


EM2 Current 


DRO L/A Voltage 



-15 ± 0-1 V 


600 mA max. 


IM1 = 1^2- mA 



RF Output Power and 


Frequency 


Frequency vs. Voltage 
± 15 V Supplies 


Frequency vs. Voltage 
± 15 V Supplies 


^ 17 to 20 dBm 


57.290344 ± .0002 GHz 


+15.2 ± 0.05 V 


-15.2 ± 0.05 V 


57.290344 ± .0002 GHz 


17 to 20 dBm 


+ 14.8 ±0.05 V 


-14.8 ± 0.05 V 


57.290344 ± .0002 GHz 


17 to 20 dBm 


Power = f 7 , 5 ^ dBm 


7 . 2 So 31 % ggj GHz 


+Voltage = X V 



Power = ( y.? 3 dBm 


+Voltage = 


Freq. = S7.Z99&'** GHz 


Power = dBm 
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AE-26758E 
11 June 199E 


TEST DATA SHEET 6A (Sheet 4 of 4) 
Functional Testing (Paragraph 4.2.1) 

Pre*Environmental CPT 


Paragra 

oh 4.2. 1.3 (Cont): 

Step 

22 

(Cont) 

Test 

Expected 

Measured 

Pass/Fail 

— A 

Spurious and Sub 

-200 to -90 dBc 


KsSmM 

Power level of 1 14.58 GHz 
signal 

<-10 dBm 

- ¥7 dBm 

(W 


Load VSWR and Frequency Pulling 


2:1 mismatch over IX 

N/A 

HI HK3H 

N/A 

2:1 mismatch over IX 

N/A 

Worst Case Power = 
• 'I*' dB 

N/A 


Shop Order No.: ^ 


Test Engineer: 




^T 


Operation: 


C?f( & 


Unit Serial No.: . £/£ 


Quality Control:, 
Govt. Rep 




OCT 


0 - 9 # 


■ ^’0^y.\vsAaVi& 


A-15 

















■Section 2A: Accepta n ce Level Vibration - F 09 

results of the limited functional test. 


Output Power 


Expected Value 

57290344 ±200 kHz 


18.5 riBm± 1.5 dB 


Post X axis 
57290328 kHz' 


Post Y axis 

57290329 kHz~ 


Post Z axis 

57290329 kHz~ 


The following pages contain the raw data. 
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22 Oct 98 

TEST DATA SHEET 8B 
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22 Oct 98 

TEST DATA SHEET 8C 
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AE-26758C 
22 Oct 98 


TEST DATA SHEET 8D 
Limited Functional Test (Paragraph 4.2.3) 

Post Z-Axis LPT 

Test Setup Verified:. CQ 

Signature 


Paragraph 4.23.2: 


Step 

Test 

Required 

Measurement 

Pass/Fail 

3 

Potential Difference 




From 

To 




Power Supply RTN 

Test Platform * 

< 1.0 Vac 

f\J / 

ss/rt 

Power Supply RTN 

Frequency Counter Chassis 

<1.0 Vac 

O . S Me 


Power Supply RTN 

Power Meter Chassis 

<1.0 Vac 

O. s I6t± 

p 


Step 

Test 

Expected 

Measured 

Pass/Fail 

8 

Voltage Meter 1 

+15 ± 0.1 V 

fS.OO V 1 

P 

Voltage Meter 2 

-15 ±0.1 V 

- 15.02. V 

f 

Current Meter 1 

600 mA max. 

5 JL mA 

P 

Current Meter 2 

100 mA max. 

~ mA 

P 

9 

Output Frequency 

57.290344 ± .0001 GHz 

5 " 7 . 2 c !03X c f 

P 

10 

Output Power 

18.5 dBm ±1.5 dB 

12 .6 

p 


* If used. N/A this line entry if not used in test. Example: If PLO is to be vibrated and unit tested “in-place” after each 
axis, check potential difference between shaker table and power supply RTN. 


Shop Order No.: 

Operation: 

Unit Serial No.: . 
Date: 


0 i 3 ~ b 

PI 

ii hjJvj 


h I I ‘■hi 
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11:34:21 AMSU PHASE LOCK OSCILLATOR S/O538596-F09 

12-Nov-1998 X AXIS SYSTEM CHECKOUT P/N 1348360-1 S/N ,F09 

Test Name: PLO.tmp 
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11:51:43 AMSU PHASE LOCK OSCILLATOR S/0 538596-F09 

1 2-Nov-l 998 X AXIS CHECKOUT P/N 1 348360-1 S/N F09 

Sine Test Name: PLO.tmp 



Sweep Number: 1 .00 Elapsed Time: 000:03:19 Remaining Time: 000:00:00 

Sweep Rate 1 : 2.000 oct/min Filter Type: Proportional Test Range: 20.000, 2000.000 Hz 

100 Compression. 75% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450 





CM 


X 



c 

CD 


LU 


Nl 

X 


> 

o 


C T 
CD 


CD 

O 


cr> 

o CD 
LL. O 


o gt 

C/D LU 
O UJ 

* 5 

O GO 
O LU 
— 1 X 
LU ^ 


CD 


CD 


UJ 
X cc 
CL CL 


=d £2 

< X 


Q. 

E 

O 


CL 


CD 

E 

CO 


C/D 

CD 


CD 

C 

CO 



CTJ 


c 



c 


o 



CD 

E 


*5 

j*: 

CO 

CO 


CD 

Q. 

X 

*o 

c 

CD 

CD 

O 


< 

=3 

LL 

O 

o 

< 

CD 


00 

CD 

CD 


CM V 
CM > 

* 3 
<=> ? 
CM 




INI 



< 

CO 


cr> 

o CD 
x o 

CO LL 

o> 2 

£ CO 

CO 

in 

Q S 

CO CO 
CO 

oo 

TJ- 
CO 


cc 

o 

I- 

5 


O g 
co lu 
O LU 

X 5 

O CO 
o LU 

< LU 
X X 
X X 
CO 


3 
CO 

< X 


Q. 

E 

o 

—i 

X 

ai 

E 

03 


CO 

CD 


<1) 

C 

CO 


_ CD 

£ E 
.55 ca 

r= T3 
X C 

< X 


o 

2 

§> s 

- 3 


Q. 

O 


OO 

a> 

03 

ao »r 
cvj £ 

^ -g 

O 2 
C\J 


3 






14:04:32 AMSU PHASE LOCK OSCILLATOR S/O 538596-F09 METSAT 

12-NOV-1998 X AXIS PRE SINE SWEEPP/N 1348360-1 S/N F09 

Sine Test Name: PLO.tmp 




Test Level: 0.000 dB Reference RMS: 1 3.576 Test Range: 20.000, 2000.000 Hz 

Test Time: 000:01:00 Clipping: Off Resolution: 5.000 Hz 
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Sweep Number: 1 .00 Elapsed Time: 000:03: 1 9 Remaining Time: 000:00:00 

Sweep Rate 1 : 2.000 oct/min Filter Type: Proportional Test Range: 20.000, 2000.000 Hz 

Compression: 75% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450 
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14;4V.04 AMSU PHASE LOCK OSCILLATOR S/0 538596-F09 METSAT 

12-NOV-1998 X AXIS POST SINE SWEEPP/N 1348360-1 S/N F09 

Sine Test Name: PLO.tmp 




Sweep Number: 1 1 .00 Elapsed Time: 000:03: 1 9 Remaining Time: 000:00:00 

Sweep Rate 1: 2.000 oct/min Filter Type: Proportional Test Range: 20.000, 2000.000 Hz 

100 Compression: 75% Fundamental: 80,000 %, BB RMS: 5 09. move Points Per Sweep: 450 
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Sweep Number: 1 .00 Elapsed Time: 000:03:19 Remaining Time: 000:00:00 

Sweep Rate 1 : 2.000 oct/min Filter Type: Proportional Test Range: 20.000, 2000.000 Hz 

100 Compression: 75% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450 





Test Level: 0.000 dB Reference RMS: 13.576 Test Range: 20.000, 2000.000 Hz 

Test Time: 000:01:00 Clipping: Off Resolution: 5.000 Hz 






Test Level: 0.000 dB Reference RMS: 13.576 Test Range: 20.000, 2000.000 Hz 

Test Time: 000:01:00 Clipping: Off Resolution: 5.000 Hz 





Sweep Number: 1 .00 Elapsed Time: 000:03: 1 9 Remaining Time: 000:00:00 

Sweep Rate 1 : 2.000 oct/min Filter Type: Proportional Test Range: 20.000, 2000.000 Hz 

Compression: 75% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450 



15:49:00 AMSU PHASE LOCK OSCILLATOR S/O 538596-F09 METSAT 

12-Nov-1998 Y AXIS POST SINE SWEEPP/N 1348360-1 S/N F09 

Sine Test Name: PLO.tmp 
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Sweep Number: 1 .00 Elapsed Time: 000:03: 1 9 Remaining Time: 000:00:00 

Sweep Rate 1 : 2.000 oct/min Filter Type: Proportional Test Range: 20.000, 2000.000 Hz 

Compression: 75% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450 
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16:33:50 AMSU PHASE LOCK OSCILLATOR S/O 538596-F09 METSAT 

12-NOV-1998 Z AXIS PRE SINE SWEEPP/N 1348360-1 S/N F09 



Sweep Number: 1 .00 Elapsed Time: 000:03: 1 9 Remaining Time: 000:00:00 

Sweep Rate 1 : 2.000 oct/min Filter Type: Proportional Test Range: 20.000, 2000.000 Hz 

10 q Compression: 75% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450 



16:34:10 AMSU PHASE LOCK OSCILLATOR S/O 538596-F0?,' METSAT 

12-Nov-1998 Z AXIS PRE SINE SWEEPP/N 1348360-1 S/N F09 

Sine Test Name: PLO.tmp 
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Test Level: 0.000 dB Reference RMS: 13.576 Test Range: 20.000, 2000.000 Hz 

Test Time: 000:01:00 Clipping: Off Resolution: 5.000 Hz 



16:46:20 AMSU PHASE LOCK OSCILLATOR S/O538596-F09 METSAT 

12-NOV-1998 Z AXIS TEST P/N 1348360-1 S/N ,F09 

Test Name: PLO.tmp 









Test Level - 0 000 dB Reference RMS: 13.576 Test Range: 20.000, 2000.000 Hz 

Test Time: 000:01 :00 Clipping: Off Resolution: 5.000 Hz 




Sweep Number: 1 .00 Elapsed Time: 000:03:19 Remaining Time: 000:00:00 

Sweep Rate 1 : 2.000 oct/min Filter Type: Proportional Test Range: 20.000, 2000.0 

100 Compression: 75% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450 



16:58:16 AMSU PHASE LOCK OSCILLATOR S/O 538596-F09 METSAT 

12-Nov-1998 Z AXIS POST SINE SWEEPP/N 1348360-1 S/N F09 

Sine Test Name: PLO.tmp 



Sweep Number: 1 .00 Elapsed Time: 000:03: 1 9 Remaining Time: 000:00:00 

Sweep Rate 1 : 2.000 oct/min Filter T ype: Proportional T est Range: 20.000, 2000.000 Hz 

100 Compression: 75% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450 



16:58:21 AMSU PHASE LOCK OSCILLATOR S/O 538596-F09 METSAT 

12-NOV-1998 Z AXIS POST SINE SWEEPP/N 1348360-1 S/N F09 



Sweep Number: 1 .00 Elapsed Time: 000:03:19 Remaining Time: 000:00:00 

Sweep Rate 1 : 2.000 oct/min Filter Type: Proportional Test Range: 20.000, 2000.000 Hz 

10 q Compression: 75% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450 



16:58:34 AMSU PHASE LOCK OSCILLATOR S/O 538596-F09 METSAT 

12-NOV-1998 Z AXIS POST SINE SWEEPP/N 1348360-1 S/N F09 

Sine Test Name: PLO.tmp 








Section 2B: Acceptance Level Vibration - F10 


This section includes the data from the limited functional tests which take place before 
and throughout vibration, and the vibration-specific. The following table summarizes the 
results of the limited functional test. 


1 Test 

Expected Value 

Post X axis 

PostY axis 

Post Z axis 


57290344 ± 200 kHz 

57290339 kHz 

57290360 kHz 

57290376 kHz 

1 

Output Power 

18*5 dBm ± 1.5 dB 

17.9 dBm 

17.9 dBm 

17.3 dBm 


The following pages contain the raw data. 
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1 1 June 1998 
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TEST DATA SHEET 8C 
Limited Functional Test (Paragraph 4.2.3) 


' '1 1 June 195 


SHTB7 

£ 01 ' 


'ML <*. 

solSSe. 


' Post Y-Axis LPT 

Test Setup Verified:, 

Signature 


Paragraph 4.2.3.2: 


Step 

Test 

Required 

Measurement 

Pass/Fail 

3 

Potential Difference 


~ - 



From 

To 





Power Supply RTN 

Test Platform * 

< L0 Vac 

WggWI 

/V / f) 

7*> — — 


Power Supply RTN 

Frequency Counter Chassis 

< 1.0 Vac 

hsehw 

na>i 


Power Supply RTN 

Power Meter Chassis 

< 1.0 Vac 

) ym V of c- 

i rcfss 

Step 

Test 

Expected 

Measured 

Pass/Fail 

8 

Voltage Meter 1 

+15 ±0.1 V 

/ 5 . o o v 



Voltage Meter 2 

-15 ±0.1 V i 

-15 OF V 

BMW 


Current Meter 1 

600 mA max. 

1 00 m A ma* 


- no 

mA 

mA 

Ktam 

9 

Current Meter 2 
Output Frequency 

57.290344 ± .0001 GHz 

57 

— £ 

Pn S C 

10 

Output Power 

18.5 dBm ±1.5 dB 

L 

n. g / 

Of Km 

PiS-5 > 


. If used. N/A this line entry if not used in test. Eaautple: IfPLO is.obev.bmed and uni. tested "in-place" after each 
axis, check potential difference between shaker table and power supply RTN. 




















AE-26758B 
1 1 June 1998 .. 


STTEtT m of _ 

TEST DATA SHEET 8D ECR NO. .. I 

Limite d Functional Test (Paragraph 4.2.3) 

Post Z-Axis LPT 



Step 

Test 

Required 

Measurement 

Pass/Fail 

3 

Potential Difference 




From 

To 




Power Supply RTN 

Test Platform * 

< 1.0 Vac 

IW !f\ 

iv ! f) 

Power Supply RTN 

Frequency Counter Chassis 

< 1.0 Vac 


pc i r 

Power Supply RTN 

Power Meter Chassis 

< 1.0 Vac 

}yn V Ci c- 

Pd 5 / 


Step 

Test 

Expected 

Measured 

Pass/Fail 

8 

Voltage Meter 1 

+15 ±0.1 V 

j$.OJ V 

PASS 

Voltage Meter 2 

-15 ±0.1 V 

" IV. 05 V 1 


Current Meter 1 

600 mA max. 

& 3 V mA 

?hs3 

Current Meter 2 

100 mA max. 

~7 O mA 

PAS5 

9 

Output Frequency 

57.290344 ± .0001 GHz 

S~7. 2*703 SlLCHt 

fA 53 

L_^_ 

Output Power 

18.5 dBm ±1.5 dB 

in aA 



* If used. N/A this line entry if not used in test. Example: If PLO is to be vibrated and unit tested “in-place ’ after each 
axis, check potential difference between shaker table and power supply RTN. 


Shop Order No.: 
Operation: 


5H5 

Q ISO 


Unit Serial No.: 
Date: [ 


F I o 

la !<* % 
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Sweep Number: 1 .00 Elapsed Time: 000:03: 1 8 Remaining Time: 000:00:01 

Sweep Rate 1 : 2.000 oct/min Filter Type: Proportional Test Range: 20.000, 2000.000 Hz 

1 on Compression: 75% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450 



1 0:09:36 AMSU PHASE LOCK OSCILLATOR S/O 538595-F1 0 

26-Oct-l 998 Y AXIS SYSTEM CHECKOUT P/N 1 348360-1 S/N FI 0 

Sine Test Name: PLO.tmp 


o 



Sweep Number: 1.00 Elapsed Time: 000:03:19 Remaining Time: 000:00:00 

Sweep Rate 1 : 2.000 oct/min Filter Type: Proportional Test Range: 20.000, 2000.000 Hz 

100 Compression: 75% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450 
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Test Level: 0.000 dB Reference RMS: 13.576 Test Range: 20.000, 2000.000 Hz 

Test Time: 000:01:00 Clipping: Off Resolution: 5.000 Hz 



11:45:44 AMSU PHASE LOCK OSCILLATOR S/0538595 

26-Oct-1998 Y AXIS TEST P/N 1348360-1 S/N.F10 

Test Name: PLO.tmp 
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Sweep Number: 1 .00 Elapsed Time: 000:03:19 Remaining Time: 000:00:00 

Sweep Rate 1 : 2.000 oct/min Filter Type: Proportional Test Range: 20.000, 2000.000 Hz 

Compression: 75% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450 
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Sweep Number: 1 .00 Elapsed Time: 000:03: 1 9 Remaining Time: 000:00:00 

Sweep Rate 1 : 2.000 oct/min Filter Type: Proportional Test Range: 20.000, 2000.000 Hz 

1 oo Compression: 75% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450 



10:47:55 AMSU PHASE LOCK OSCILLATOR S/O538595-F10 

04-Nov-1998 Y AXIS SYSTEM CHECKOUT P/N 1348360-1 S/NF10 

Sine Test Name: PLO.tmp 




Sweep Number: 1 .00 Elapsed Time: 000:03: 1 9 Remaining Time: 000:00:00 

Sweep Rate 1 : 2.000 oct/min Filter Type: Proportional Test Range: 20.000, 2000.000 Hz 

100 Compression^75% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450 



14:22:27 AMSU PHASE LOCK OSCILLATOR S/O 538595-F10 

04-NOV-1998 Y AXIS TEST P/N 1348360-1 S/N F10 

Sine Test Name: PLO.tmp 



Sweep Number: 1 .00 Elapsed Time: 000:03: 1 9 Remaining Time: 000:00:00 

Sweep Rate 1: 2.000 oct/min Filter Type: Proportional Test Range: 20.000, 2000.000 Hz 

100 Compression: 75% Fundamental: 80.000 %, BE I RMS: 509^mcyc Points^PerSweep: 450 



1 4:22:32 AMSU PHASE LOCK OSCILLATOR S/O 538595-F1 0 

04-NOV-1998 Y AXIS TEST P/N 1348360-1 S/N F10 

Sine Test Name: PLO.tmp 










Sweep Number: 1 .00 Elapsed Time: 000:03: 1 9 Remaining Time: 000:00:00 

Sweep Rate 1 : 2.000 oct/min Filter Type: Proportional Test Range: 20.000, 2000.000 Hz 

100 Compression: 75% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450 




Test Level: 0.000 dB Reference RMS: 13.576 Test Range: 20.000, 2000.000 Hz 

Test Time: 000:01:00 Clipping: Off Resolution: 5.000 Hz 







Test Level: 0.000 dB Reference RMS: 1 3.576 Test Range: 20.000, 2000.000 Hz 

Test Time: 000:01 :00 Clipping: Off Resolution: 5.000 Hz 
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Sweep Number: 1 .00 Elapsed Time: 000:03:19 Remaining Time: 000:00:00 

Sweep Rate 1 : 2.000 oct/min Filter Type: Proportional Test Range: 20.000, 2000.000 Hz 

100 Compression: 75% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450 
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14 56:21 AMSU PHASE LOCK OSCILLATOR S/O 538595-F10 

04-NOV-1998 Y AXIS POST SINE TEST P/N 1348360-1 S/N F10 

Sine Test Name: PLO.tmp 


Sweep Number: 1 .00 Elapsed Time: 000:03: 1 9 Remaining Time: 000:00:00 

Sweep Rate 1 : 2.000 oct/min Filter Type: Proportional Test Range: 20.000, 2000.000 Hz 

Compression: 75% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450 



15:37:11 AMSU PHASE LOCK OSCILLATOR S/O 538595-F10 

04-Nov-1998 X AXIS SINE TEST P/N 1348360-1 S/N F10 

Sine Test Name: PLO.tmp 
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Test Level: 0.000 dB Reference RMS: 13.576 Test Range: 20.000, 2000.000 Hz 

Test Time: 000:01 :00 Clipping: Off Resolution: 5.000 Hz 



15:51:55 AMSU PHASE LOCK OSCILLATOR S/0538595 

04-Nov-1998 X AXIS TEST P/N 1348360-1 S/N.F10 

Test Name: PLO.tmp 



Test Level: 0.000 dB Reference RMS: 1 3.576 Test Range: 20.000, 2000.000 Hz 

Test Time: 000:01:00 Clipping: Off Resolution: 5.000 Hz 



15:51:59 AMSU PHASE LOCK OSCILLATOR S/0538595 

04-NOV-1998 X AXIS TEST P/N 1348360-1 S/N.F10 

Test Name: PLO.tmp 
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Sweep Number: 1 .00 Elapsed Time: 000:03: 1 9 Remaining Time: 000:00 00 

Sweep Rate 1 : 2.000 oct/mm Filter T ype: Proportional Test Range: 20.000, 2000.000 Hz 

100 Compression: 75% Fundamental: 80.000 %, BB RMS: 509. move Points Per Sweep: 450 



16:01:18 AMSU PHASE LOCK OSCILLATOR S/O 538595-F10 

04-NOV-1998 X AXIS POST SINE TEST P/N 1348360-1 S/N F10 

Sine Test Name: PLO.tmp 
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Sweep Number: 1 .00 Elapsed Time: 000:03: 1 9 Remaining Time: 000:00:00 

Sweep Rate 1 : 2.000 oct/min Filter Type: Proportional Test Range: 20.000, 2000.000 Hz 

100 Compression: 75% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450 



1 6:34:04 AMSU PHASE LOCK OSCILLATOR S/O 538595-F1 0 

04-Nov-1998 Z AXIS SINE TEST P/N 1348360-1 S/N F10 

Sine Test Name: PLO.tmp 




Sweep Number: 1 .00 Elapsed Time: 000:03: 1 9 Remaining Time: 000:00:00 

Sweep Rate 1 : 2.000 oct/min Filter Type: Proportional Test Range: 20.000, 2000.000 Hz 

100 Compression: 75% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450 
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Sweep Number: 1 .00 Elapsed Time: 000:03:19 Remaining Time: 000:00:00 

Sweep Rate 1 : 2.000 oct/min Filter Type: Proportional Test Range: 20.000, 2000.000 Hz 

Compression: 75% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450 
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16:34:12 AMSU PHASE LOCK OSCILLATOR S/O 538595-F10 

04-Nov-1998 Z AXIS SINE TEST P/N 1348360-1 S/N F10 

Sine Test Name: PLO.tmp 
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Test Level - 0 000 dB Reference RMS: 1 3.576 Test Range: 20.000, 2000.000 Hz 

Test Time: 000:01 :00 Clipping: Off Resolution: 5.000 Hz 
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Sweep Number: 1 .00 Elapsed Time: 000:03: 1 9 Remaining Time: 000:00:00 

Sweep Rate 1 : 2.000 oct/min Fitter Type: Proportional Test Range: 20.000, 2000.000 Hz 

100 Compression: 75% Fundamental: 80.000 %, BB RMS: 509. mcyc Points Per Sweep: 450 



1 7:24:09 AMSU PHASE LOCK OSCILLATOR S/O 538595-F1 0 

04-Nov-1998 Z AXIS POST SINE TEST P/N 1348360-1 S/N F10 

Sine Test Name: PLO.tmp 






Section 3A: Frequency and Power Hy steresis - F09 

Worst case frequency and power hysteresis at 22°C for S/N F09 are 1 1 kHz and 
approximately 0.4 dBm, respectively. 



AE-26758C 
22 Oct 98 


TEST DATA SHEET 7 (Sheet 1 of 3) 
Temperature Cycling (Paragraph 4.2.2) 


Test Setup Verified: , 


Signature 


w* 




Temperature Cycle 

Cycle 1 

Frequency 
57.290344 GHz 
±200 kHz 

57,29032? 

<f<7o 

6//z 

Output Power 
17 to 20 dBm 

/ 7, 9Jd?Bsri 

Frequency 
57.290344 GHz 
±200 kHz 

$%79c53£ 

oW 

Output Power 
17 to 20 dBm 

/£03c/3to \ 


Cycle 2 


^65 


Cycle 3 


Cycle 4 


Cycle 5 




| | o * Cyo/e 3 

nW > | &f_ - -S'Z 2-9o330&S& 

f> c p T77T7F&iyi 






Shop Order No.: , £MS1± 

Operation: & / 

Unit Serial No.: _ r£f_ 

Date: /* ~/3 ~f£ 


Test Engineer: 


Quality Control: \$5> / M0V 15 ^ 

Govt. Rep.: 'U'JL- 


























Section 3B: Frequency an d Power Hysteresis - F 10 


Worst case frequency and power hysfcresis a, 22°C for S/N F10 are 12 kHz and 
approximately 0.1 dBm, respectively. 



AE-26758C 
22 Oct 98 


TEST DATA SHEET 7 (Sheet 1 of 3) 
Temperature Cycling (Paragraph 4.2.2) 


Test Setup Verified: 


Temperature Cycle Cycle 1 


Frequency 
57.290344 GHz 
±200 kHz 


Output Power 
17 to 20 dBm 


Frequency 
57.290344 GHz 
±200 kHz 


Output Power 
17 to 20 dBm 



Shop Order No.: £3£$y£_ 

Operation: & 

Unit Serial No.: f^/c 

Dale: 


Test Engineer 


Quality Control: 
Govt. Rep.: 




A-24 
















Section 4A: EMI/RE02 - F09 

Not required. Qualification Testing done on S/N’s F01, F02. 



Section 4B: EM1/RE02 - F10 

Not required. Qualification Testing done on S/N s F01, F02. 




This section contains the results of a full functional test over temperature taken after PLO 
F09 endured thermal cycling. All tests passed. 



AE-26758C 
22 Oct 98 

TEST DATA SHEET 6C (Sheet 1 of 4) 
Functional Testing (Paragraph 4.2.1) 


Test Setup Verified^ 


[1 Post 

Signature 


Post-Thermal Cycling CPT 


x aiagi 

Step 

Test 

Expected 

Measured 

Pass/ 

Fail 

1 

Potential Difference from ± 15 V RTN to: 

HH 


PLO Base Plate 

< 1.0 Vac 

C'C3 

IrSi 


Spectrum Analyzer 

< 1.0 Vac 

CcOZ 

tsa 


Frequency Counter Chassis 

< 1.0 Vac 

{?<( \}Cl<L . 

\ tm 


Power Meter Chassis 

< 1.0 Vac 

C ( 07\!nt 


■ 

Evacuate vacuum chamber 
and record pressure 

A 

o 

to 

o 


m 


Thermal couple readings 

TCI =22 ±2 °C 

TCI = WiC °C 

SE 




TC2 = 2 .3.1 °C 

N/A 




TC3 = 23.1 °C 

N/A 

6 

DROL/A 

Oto IV 

DRO L/A = S?»w.V 

iSSM 


PLOL/A 

S/N: F06, F08 = 14.6 ± 0.4V 
S/N: F07 = 0 to IV 
S/N: F05, F09 - F14 = 4.3 to 4.7V 

PLO L/A = t-53 V 

fb 


Is PLO locked? 

Yes 

Yes 

No 

fiiS 

7 

PLO Frequency 

57.290344 ± .0002 GHz 

Freq = f 7. 7-?0'3 3«47 * GHz 



PLO Power 

17 to 20 dBm 

P = 18. il dBm 

Pun 

8 

Input Voltage and Current 


— — 3 LXiliZ L_ 



VM1 Voltage 

+15 ±0.1 V 

vmi = 

HU 


VM2 Voltage 

-15 ±0.1 V 

IStaBdgagiMBBBii 



EMI Current 

600 mA max. 

TM1 = S'ti mA 



IM2 Current 

100 mA max. 

TM2 = mA 

K2S9 


DRO L/A Voltage 

Oto IV 

DRO T/A = i'b.tvnV 

■ 


PLO L/A Voltage 

S/N: F06, F07, F08 = 14.6 ± 0.4V 
S/N: F05, F09 - F14 = 4.3 to 4.7V 

PLO L/A = *f.S2_V 

tm 

12 

RF Output Power and 

17 to 20 dBm 

P = 1 8. 1 1 dBm 



Frequency 

57.290344 ± .0002 GHz 

Fr*q = 57.2*ic 33iqic GHz 

mi 


Baseplate Temp. (TCI) 

TCI = 22 ±2°C 


V^ss 


’Record data only if performing test under, vacuum 


A-20 
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AE-26758C 
22 Oct 98 


Paragraph 4. 2. 1.3 (Cont)^ 


test DATA SHEET 6C (Sheet 2 of 4) 
Functional Testing (Paragraph 4.2.1) __ 
' Post-Thermal Cycling CPT 

"I Expected " j 


Measured 


13 Frequency vs . Voltage 
± 15 V Supplies 


14 Frequenc y vs. Voltage 
-- + 15 V Supplies 


15 Spurious a nd Sub J 

"l6 Power level of 1 14.58 GHz 

signal 

~yj Load VSWR and Frequency 
2:1 mismatch over IX 

2:1 mismatch over IX 

Ig Operating Temperature 
@ 1°C baseplate 


+15.2 ± 0.05 V 
-15.2 ±0.05 V 
57.290344 ± . 0002 GHz 
17 to 20 d Bm 

+14.8 ± 0-05 V 
-14.8 ±0.05 V 
57.290344 ± .0002 GHz 
17 to 20 dBm 
^200 to - 90 dBc 
<-10 dBm 


Pulling 


0- IV 


+Voltage = A ~* : jk . _ 

-Voltage = H?'< JZ ±- V _ 

^ <37, J 74r<-8 : 34~zi > j_GHz 

~p = dBm 

+ Volt age = -V ~ 

-Volt age = ~IMt ^ v 

' ~p r< »q — GHz 

p= ,g,lfe d Bm 

<!<? € 

— 3^733 dBm 


llling . — ~ _ 

Ntt Worst CaseFreq^ ^ 

— Worst C ^ PoW d g peak 

TcTTTg c 

TC2 = 

TC3= |, ^C. 

0 - Tv - PRO L/A = 1 7(f^0 d- v 

' S/N- F06, F07, F08 = 14.6 ± 0.4 v“ ? L ° UA = 

S/N: F05, F09 - F14 = 4.3 to 4.7V 


Input Vol tage and Current 

VM1 Voltage 

VM2 Voltage 

IM1 C urrent 

IM2 Current 

PRO L/ A Voltage 
PLO L/A Voltage 

RF Output Power 
Frequency 


-^T±o.iv , VM1 = 

- 

" 600 mA max. LMl ~ — — 7 

= G 7- mA 

100 mA max. utz - — 



S/N: F06. F07, F08 = 14.6 ± 0.4V _ PLO UA •-& 

S/N: F05.F09-F14 = 4.3to __ p = _H i oi_dto 

57 290344 ± 0002 GHz j Fre 9- - 


■fCs 

ill 

N/A 

J 

N/A 

ii 


■I 

.But 

d 


IM1=__S2A 

I M2 = ^3=. mA ' 

PRO UA = 


Power = .ifUSiLdBm \ 

p rn - S7,25fe3±t37y_UHz^ fr .s 
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TEST DATA SHEET 6C (Sheet 3 of 4) 
Functional Testing (Paragraph 4.2.1) 
Post-Thermal Cycling CPT 


Paragra 

>h 4 .2.1. 3 (Conti: — r 


Step 

Test 

Expected 

Measured 

Pass/ 

Fail 

19 

Frequency vs. Voltage 


(Cont) 

± 15 V Supplies 

+15.2 ± 0.05 V 

+Voltage = 'vti? < ^ V 


vi 

- 

-15.2 ± 0.05 V 

-Voltage = > y 



57.290344 ± .0002 GHz 




17 to 20 dBm 

Power = \8>* Si dBm 



Frequency vs. Voltage — 





± 15 V Supplies 

+14.8 ± 0.05 V 

+Volug e = tfr'lr v 



-14.8 ± 0.05 V 

-Voltage = / ty* & V 

■1 

■ 

57.290344 ± .0002 GHz 

F«»q = <=T7. 2903^*4* 4- GHz 

■1 

■ 

17 to 20 dBm 

Power = / Zk t> dBm 

-4 

-i 

Spurious and Sub 

-200 to -90 dBc 

5^- 

■ 

■91 

Power level of 1 14.58 GHz 
signal 

<-10 dBm 

— 2z> dBm 


Load VSWR and Frequency Pulling 


2:1 mismatch over IX 

N/A 


N/A 

2:1 mismatch over IX 

N/A 

Worst Case Power = 

0c7 dB 

N/A 

21 

Operating Temperature 
@ +44°C Baseplate 

TCI = 44 ±2°C 

tci = 


TC2= ^3 f 

N/A 

TC3 = <£3,8*£ 

N/A 

0- IV 


tw 

S/N: F06, F07, F08 = 14.6 ± 0.4V 
S/N: F05, F09 - F14 = 4.3 to 4.7V 


I 

■ 

22 

Input Voltage and Current 




VM1 Voltage 

+15 ± 0.1 V 

VMl = V 

_ 



VM2 Voltage 

-15 ±0.1 V 

VM2 = -/5“'<? V 



IM1 Current 

600 mA max. 

TM1 = Sif mA 

_ 

\ 

EM2 Current 

100 mA max. 

TM2 = mA 

1 

DRO L/A Voltage 

Oto IV 

DRO L/A = >^ D V 

■H 

PLO L/A Voltage 

S/N: F06, F07, F08 = 14.6 ± 0.4V 
S/N: F05, F09 - F14 = 4.3 to 4.7V 

PI .O L/A = V-Si V 

■ 

RF Output Power and 

17 to 20 dBm 

Power= |7|kk dBm 

MM 

Frequency 

57.290344 ± .0002 GHz 

Fr^q = 57.14 c GHz 

Y4* 4 ? 
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TEST DATA SHEET 6C (Sheet 4 of 4) 
Functional Testing (Paragraph 4.2.1) 


AE-26758C 
22 Oct 98 


Post-Thermal Cycling CPT 


Paragra 

■>h 4.2.1.3 (Com): 


Step 

Test 

Expected 

Measured 

Pass/Fail 

22 

(Corn) 

Frequency vs. Voltage 


± 15 V Supplies 

+15.2 ± 0.05 V 

+Voltage = 2- _V 

% 

-15.2 ± 0.05 V 

-Voltage = V 

4 _ 

57.290344 ± .0002 GHz 


1 

17 to 20 dBm 

Power = i dBm 

i 

\ 

Frequency vs. Voltage 

l 

± 15 V Supplies 

+14.8 ± 0.05 V 

+Voltage= t&fr V 

i 

-14.8 ± 0.05 V 


1 

57.290344 ± .0002 GHz 

Fre i- = 57 af^r^ GHz 

i 

17 to 20 dBm 

Power = l*7»Sfc dBm 

! 

Spurious and Sub 

-200 to -90 dBc 

/LU- /X^Ce^d 

■■ ■ 

Power level of 1 14.58 GHz 
signal 

<-10 dBm 

— ty dBm 


Load VSWR and Frequency Pulling 


2:1 mismatch over \k 

N/A 

Worst Case Freq = . . 

N/A 

2:1 mismatch over W 

N/A 

Worst Case Power = 

1 t 0 dB 

N/A 


Shop Order No.: . 




Operation: . 


o no 


F o<? 


Unit Serial No.: . 
naw- 


Test Engineer: _ 

Quality Control 

Govt Rep.: 4?'^ /t/t/ft _ 


# 




A-23 




















Section 5B: Final Functional Testing - F10 


This section contains the results of a full functional test over temperature taken after PLO 
F10 endured thermal cycling. All tests passed. 



AE-26758C 
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TEST DATA SHEET 6C (Sheet 1 of 4) 
Functional Testing (Paragraph 4.2.1) 

7 Post-Thermal Cycling CPT 


Test Setup Verified^ 


signature 


Paragraph 4.2.1 .3, Functional Testing 

Step Test 

1 Pot ential Difference from ± 15 V RTN to: 

PLO Base Plate 

Spectrum Analyzer 

Frequency Co unter Chassis 

Power Meter Chassis 

4 Evacuate vacuum chamber 

and record pressure 

5 Thermal couple readings T 


Expected 


<1.0 Vac 
< 1 .0 Vac 
<1.0 Vac 
<1.0 Vac 
<10 torr 

TCI = 22 ± 2 °C 


6 DRO L/A 
PLO L/A~ 


Is PLO locked? 

PLO Frequency 
PLO Power 

1 Input Voltag e and Current 

VM1 Volt age 

VM2 Voltage 

IM1 Current 

IM2 Current 

DRO L/ A Voltage 
PLO L/A Voltage 


RF Output Power and 

_ 57.290344 ± 

Frequency - 

Baseplate Temp. (TCI) ^ 

♦Record data only if performing test under, vacuum 


0 to IV 

S/N: F06, F08 = 14.6 ± 0.4V 
S/N: F07 = 0 to IV 
S/N- F05, F09 - F14 = 4.3 to 4.7V 


57.290344 ± .00 02 GHz 

17 to 20 dBm 

+15 ± 0.1 V 

-15 ± 0-1 V 

600 mA max. 

100 mA ma x. 

0 to IV 

S/N: F06, F07, F08 = 14.6 ± 0.4V 
S/N: F05 , F09 - F14 = 4.3 to 4.7V 

17 to 2 0 dBm 

57.290344 ± .0002 GHz 
" TCI = 22 ±2°C ~~ 


Measured 


VjQj V 

o^L 

Q_ 1 oC_\/ 

Pressure = torT 

TCI = 2 3 V _ °C 
TC? = O °C 

TC3= 

ppo T ./A = 7?w_ V^ 
pj ni /A = V/5V V~ 



Pass/ 

Fail 




FrP.q = .^7.7^<=’3^<»^ < Z-GHZ 

p = /7, ^ dBm 

VM1 = M — v 
VM2 -ZL S ' 20 - v 

I M1 = £ 2 1 

1M 2 = ~~ 7 ° ,z - -tnA 

DR O L/A = 
ptniMr mH v 

' p = /7. 7 dBm 
" F f< *q — 4 7. 2 y ° ? V ^ ^ ^ GHz 

' TCI = t'i.te °c ~ 
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TEST DATA SHEET 6C (Sheet 2 of 4) 
Func tional Testing (Paragraph 4.2.1) 
Post-Thermal Cycling CPT 

Expected j 


Measured 


1 3 Frequency vs . Voltage 
± 15 V Supplies 


14 Frequency vs. Voltage 
± 15 V Supplies 


15 Spurious and Sub 

16 Power level of 114.58 GHz 

signal 

17 Load VSWR and Frequency 1 

2:1 mismatch over IX 

2: 1 mismatch over IX 

71 Operating Temperature 

@ i°C baseplate 


+15 .2 ± 0.05 V 
-15.2 ±0.05 V 
57.290344 ± .0002 GHz 
17 to 20 dBm 

+14.8 ± 0.05 V 
-14.8 ±0.05 V 
57.290344 ± .0002 GHz 
17 to 20 dBm 
-200 to -90 dBc 
<-10 dBm 


TCI = 1 ±2°C 


0- IV 


+Voltage = i 1 5~. ~lo V 

-Voltage = HS'r'frsJV fksf 

Frp/] = Wc \ l TSut ghI 

P= iT.fr 3 dBm yVsS 


+Voltage = JjjjJ L£_V 

-Voltage = V f ^9 

Frpq = G Hz 

P = \-Li #1 d Bm 

Z 

- yo< ?3 dBm 


Worst Case Freq = 

Worst Case Power = 

Q<~ 7 dB Peak 

TCI = 1,1°0 

T C2 = ^.^°C 

TC3 = H °6 

ppn T7A= UDua v~ 


S/N: F06, F07, F08 = 14.6 ± 0.4V PLO L/A - 
S/N: F05, F09 - F14 = 4.3 to 4.7V 


Input Voltage a nd Current 

VM1 Voltage 

VM2 Voltage 

IM1 Cu rrent 

IM2 Current 
DRO L/A Voltage 
PLO L/A Voltage 

RF Output Power 

Frequency 


+15 ±0.1 V 


VM1 = 4-I5.Q — y 

45 ± 0.1 V VM2= -^- t i _V~ 

6QQ mA max. IMI=_U£ 

j~00 m A max. IM 2 = ^^2_niA 

QtolV ~~ DR0UA = ^O2^V 

S/N: F06, F07, F08 = 14.6 ± 0.4V PLO L/A = _±l£l_ v 

S/N: F05, F 09 - F14 = 4.3 to 4.7V 

yf ~ 20 dBm Power = . f8«T £. dBm 

57 290344 ± .0002 GHz Freq. = S2A- C 


Powe r = 1 8 '7*$~ dBm 

FrPq=C7a^C rvi?** _GHz 
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TEST DATA SHEET 6C (Sheet 3 of 4) 
Functional Testing (Paragraph 4.2.1) 


Post-Thermal Cycling CPT 


Paragra 

jh 4.2. 1.3 CConO: 


Step 

Test 

Expected 

Measured 

Pass/ 

Fail 

19 

(Corn) 

Frequency vs. Voltage 


+ 15 V Supplies 

+15.2 ± 0.05 V 

+Voltage= V /3T/4JV 

^ ciA*’ 

-15.2 ± 0.05 V 

-Voltage = - / V 


57.290344 ± .0002 GHz 

Vreq.= S~7.T.<hv3^-74zf GHz 

we&k 

17 to 20 dBm 

Power = t&'Z' dBm 


Frequency vs. Voltage 



± 15 V Supplies 

+ 14.8 ± 0.05 V 

•fVoltage = 4- (C r, $ V 

'tW- 

-14.8 ± 0.05 V ; 

-Voltage = ” ^ V 


57.290344 ± .0002 GHz 

Freq. = J"T. Z</ <= -j 3 3 ),, GHz 


17 to 20 dBm 

Power = dBm 

mm 

Spurious and Sub 

-200 to -90 dBc 


123 

Power level of 1 14.58 GHz 
signal 

<-10 dBm 

~ dBm 

fa) 

Load VSWR and Frequency Pulling 


2:1 mismatch over Ik 

N/A 


N/A 

2:1 mismatch over 1 k 

N/A 

Worst Case Power = 
Oil dB 

N/A 

21 

Operating Temperature 
@ +44°C Baseplate 

TCI = 44 ±2°C 

TCI = 13-3 


TC2 = 

N/A 

TC3 = ^2. g 

N/A 

0- IV 

DRO L/A = <*> V 

uSBk 

S/N: F06, F07, F08 = 14.6 ± 0.4V 
S/N: F05, F09 - F14 = 4.3 to 4.7V 

PLO L/A = v ^ V 


22 

Input Voltage and Current 

SMI 

VM1 Voltage 

+ 15 ±0.1 V 

VM1 = -+ 'T-C V 

1123 

VM2 Voltage 

-15 ±0.1 V 

VM2 = " /s - 0 V 

r«i 

IM1 Current 

600 mA max. 

TM1 = SfS mA 

KSH 

IM2 Current 

100 mA max. 

TM2=-7/'3 mA 

RSI 

DRO L/A Voltage 

0to IV 

DRO L/A = a * ^ V 

ma 

PLO L/A Voltage 

S/N: F06, F07, F08 = 14.6 ± 0.4V 
S/N: F05, F09 - F14 = 4.3 to 4.7V 

PLO L/A = V.iT- v 

SI 

RF Output Power and 

17 to 20 dBm 

Power = i *7 , \ dBm 

B2S3 

Frequency 

57.290344 ± .0002 GHz 

Freq.= $ 7.1^7, G Hz 
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TEST DATA SHEET 6C (Sheet 4 of 4) 


Paragraph 4. 2. 1.3 (Cont): 

Post-Thermal Cycling CPT 



Step [ Test 

Expected 

Measured 

Pass/Fail 


Frequency vs. Voltage 
± 15 V Supplies 


Frequency vs. Voltage 
± 15 V Supplies 


Spurious and Sub 


Power level of 1 14.58 GHz 


+ 15.2 ± 0.05 V 


-15.2 ± 0.05 V 


57.290344 ± .0002 GHz 


+ 14.8 ±0.05 V 


-14.8 ± 0.05 V 


57.290344 ± .0002 GHz 


17 to 20 dBm 


-200 to -90 dBc 


<-10 dBm 


+Voltage = -H5 V 











Load VSWR and Frequency Pulling 


2:1 mismatch over IX 


2:1 mismatch over IX 


+Voltage 


Freq. = G Hz 








Worst Case Power = 
C. fc dB 



-3 st' a s' 


Shop Order No.: S P 6 3 7^ 

Operation: 0(7 

Unit Serial No.: _ Fro 
Date: L!z!°l '-It- 



Test Engineer: 


Quality Control: A^L 
Govt. Rep.: 'j±Z_ 
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Section 6A: AM/FM Testing - F09 


The following section contains the raw data from the AM/FM Noise Tests. 
Requirements are that the FM Noise level be less than -100 dBc/Hz for frequencies 
greater than 1 MHz. Requirements are that the AM Noise level be less than 130 dBc/Hz 
for all frequencies greater than 1 MHz. Both Tests Pass. 



FM Noise Test, F09 

HP 3048A Carrier: 57. 29E +9 Hz 11/12/93 10:42:17-10:45:52 




86. « i"* 




FH Noise T^t, PLO F09 

HP 3048A Carrier: 57.29E+9 Hz 11/17/98 16:05:40- 16:09:15 



Section 6B: AM/FM - F10 


The following section contains the raw data from the AM/FM Noise Tests. 

Requirements are that the FM Noise level be less than -100 dBc/Hz for frequencies 
greater than 1 MHz. Requirements are that the AM Noise level be less than 130 dBc/Hz 
for all frequencies greater than 1 MHz. Both Tests pass. 






All noi a, F10 

HP 3048A Carrier! 57.29E+9 Hz 10/05798 15:46:20 - 15:49:49 



100 IK 10K 100K 1M 10M 

11(0 [dBc/Hzl vs. ftHz] 
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